Enzyme-linked immunosorbent assays (ELISAs) determined a priori on the basis of previous serological studies. There was close agreement between histology and culture. In the study population, 36% of the individuals were H. pyloni positive. The diagnostic value of the different ELISAs were highly comparable, and the crude antigens performed as well as the more purified antigens. The antigen A IgG had a sensitivity and specificity of 96 and 94%, respectively; the values for antigen 1 were 93 and 96%, respectively. The antigen A IgA and antigen 3 assays were the least sensitive tests. All of the serological assays were significantly associated with active chronic gastritis scores, but the IgA assay provided additional independent information for discriminating mild active gastritis from more severe gastritis. Despite the antigenic variation that exists between H. pyloni strains, the diagnostic characteristics of these ELISAs from the United States and the United Kingdom are similarly highly sensitive and specific.
for immunoglobulin G (IgG) and IgA used a pool of sonicated isolates of H. pyloni from five patients in the United States (antigen A). The second set of assays, developed in the United Kingdom, used three different antigens: antigen 1, an acid-extractable surface antigen; antigen 2, an acid-extractable antigen from an aflagellate variant; and antigen 3, a urease-containing fraction. Cutoff scores for positive results were determined a priori on the basis of previous serological studies. There was close agreement between histology and culture. In the study population, 36% of the individuals were H. pyloni positive. The diagnostic value of the different ELISAs were highly comparable, and the crude antigens performed as well as the more purified antigens. The antigen A IgG had a sensitivity and specificity of 96 and 94%, respectively; the values for antigen 1 were 93 and 96%, respectively. The antigen A IgA and antigen 3 assays were the least sensitive tests. All of the serological assays were significantly associated with active chronic gastritis scores, but the IgA assay provided additional independent information for discriminating mild active gastritis from more severe gastritis. Despite the antigenic variation that exists between H. pyloni strains, the diagnostic characteristics of these ELISAs from the United States and the United Kingdom are similarly highly sensitive and specific.
Helicobacter pylori is strongly associated with chronic diffuse superficial histological gastritis, in which there is infiltration of mononuclear and, frequently, polymorphonuclear cells into the lamina propria (1, 3, 22) . H. pyloriassociated gastritis is present in virtually all patients with idiopathic chronic duodenal ulceration (30) , and there is convincing evidence that H. pylori is the cause of the associated gastritis (1, 20) . Indeed, this inflammatory response may represent in part the host's immune response to infection (16) (11, 12) , and enzyme-linked immunosorbent assays (ELISAs) (6, 18, 25) . The technique of choice is currently ELISA because it is a simple, quick, low-cost technique that permits immunoglobulin class-specific determinations (19, 24 of what constitutes a positive result have varied from study to study (19, 24) . Very little work has been done in directly comparing the sensitivities and specificities of different ELISAs in the same study population (10) . We therefore prospectively evaluated different ELISAs developed in the United States and the United Kingdom by using as a "gold standard" the results from histology and culture of gastric biopsies. MATERIALS (21) . Agreement between culture and histology for the subjects with both tests was summarized on the basis of estimated kappa coefficients.
RESULTS
Association among culture, histology, and gastritis score. The percent agreement between culture and histology for detection of H. pylori was 81% (kappa = 0.43). Culture was negative for two patients for whom histology was positive and positive in three cases in which histology was negative, but in all cases of disagreement histological gastritis was present. Of the 36 patients with histologically proven chronic gastritis, 27 Table 2 , and the ROC curves for antigen A IgG, antigen A IgA, and antigen 1 are presented in Fig. 1 . There was almost perfect discrimination of H. pylori status on the basis of ROC curves for antigen A IgG and antigen 1 but not antigen A IgA. The antigen A IgG and antigen 1 assays disagreed in only three cases (4%).
A subject was classified as having false-positive serology if All of the serological tests were significantly associated with the active chronic gastritis score (all P < 0.01). However, antigen A IgA provided additional independent information (P < 0.01) for discrimination between mild and more severe active chronic gastritis; the greater the antigen A IgA response, the more likely it was that severe active chronic gastritis was present.
DISCUSSION
Our results indicate that ELISA can be a highly accurate method by which H. pylori status can be determined, confirming previous reports (6, 18, 25 (1, 20, 29) . We have confirmed that histology and culture usually yielded comparable results (13, 21 (3, 7, 29) , and we have confirmed these observations (13) . We therefore believe that additional culture findings are not likely to have altered our results significantly. Indeed, on the basis of available data, virtually all authorities recognize that histology or a combination of histology and culture represents the "gold standard" for diagnosis (2, 14) . However, it should be appreciated that serology can appear to perform no better than the "gold standard" selected and will seem to be inferior as it approaches the truth more closely. Thus (28) . IgM antibody levels have not been found to discriminate between chronically infected and uninfected patients (11, 25) and so were not measured in this study; however, IgM may reflect acute rather than chronic H. pylori infection (17) .
The different serodiagnostic ELISAs evaluated in this study demonstrated comparable sensitivities and specificities and were highly associated with histology and culture. We conclude that serological screening is accurate; in time, it may be recognized that serology is the closest to a "gold standard" for H. pylori infection, paralleling the role serology plays in syphilis and human immunodeficiency virus infections. Thus, serology may in the future be useful in the management of dyspepsia, as testing may detect patients at increased risk for chronic peptic ulceration. However, the use of serological tests as a screening procedure in clinical practice requires evaluation in controlled trials before general recommendations can be made.
